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Quick Reference Fact Sheet 

11•is fal:t sheet discuS3CS lhe l!Se of the U.S. Enlliron=ucl Protection Agenc-t's (EPA) Co:unct l..<bor.!tory Proyam 
(CU') eata and O!hcr sow--..es of data qualiJ\ed wilh a ·r. ·u·, or ·ur qualilio4 or 013. This g-.Udzl:ce provi~ a 
lll3Dagem:ru decision tool for tile optional usc of Cjll2!ified da!a to dOCWit!ill! "" obsemd release oru:l observed 
t.(lntamination by chemic31 3:la!ysis un~ EPA's Hazard Ranking SyStem (l:IRS). '!be znalyiJ: znd sample~ (i.e., 
se>U or water) specific adjustment fl!Ctllrs given in lbis fa.."i ~allow b!a.sed CL.P at!d non-CLP d~ta to be adj'JStc:d to mtet 
th¢ HRS criteria for docum."ntin an o served release and observed eontzmination with data that = of known und 
documented quali · feel sheet does not edd!ess using qualified da!a for idenriiying lwMdous subsla!lt:eS in a SOUtce. ->)( 

11\TRODUCTION 

The EPA established the HRS to rank baz.ardou.s waste 
sites for National Priorities List (NPL) purposes under 
the Comprehensive Environmental Response, 
Compc::ns;uion, ?J\d UalllUty Act of 1980 (CERCLA) as 
amax!<d by lhe Superfund Amcnd!Dell!S wd 
Re:nnhori.z.alion Act of 1986 (SARA). Thl5 (ACt sh«1 
IUS developed In response to a no::d to determine rhe 
u,;ability of qualified datu for site assemr.cnt and HR5 
scoring purposes. This faa sheet illustratts that qualified 
dale are often of sufficiently !mown and documented 
quality, and may be used in ""'"'blishing on o"='~ 
n:lcase and obseiVCd contamination. !his faa $bee: 
e.q>laL"JS the ruionale for why rome qualified data may 
be used for HRS pwposes; presents the background 
inforrmrion no::ded co use qualified <Uta with 211d 
~.ilhout adjustment factors; provides exnmples of bow 
~ualilic:d data C<Ul be wed; and disorsses iuucs raL<ed 
owing the ~elopment of lhe adjuslm<tlt factor 
approo:b. 

Under lhe HRS, cheraic:al analytical data ~R of.en used 
to demonstrate an obsen·c:d release and observed 
'-onr:arninM!on wheo the release s:unple cono:ntration is 
lhree times the background con=t<-ation and 

baclcg.--oll;ld levels a:~ gre:rtt= lll:m or equal to th.e 
apprOJ1riale detectioo limit; or ii the release snmple 
coDcenlration is greater chan or equal to the 2ppropri111e 
quuuitatioo limit when background levels are below the 
appropriale daection limit. The rete= =t also be at 
least parthlly a.!ttibuuhle ro llc site u.cder investigation 
(Hauurf Rar.Jcing Sysun:. Fv.ol Rult, 40 CFR Put 300, 
App. A). Th! data used ro est>blilh the rele:ue =st be 
of lcnown o.nd doc\!a:.enred quality. (Hazard Ranking 
Sysrtm' Guidance Mar.ual, lnttrim Fmat. November 
1992. OSWER Dirtcllve 9345.1-<)7). Dal:'. tlull can noo 
be \lllid>ll:d oay DO( be Of known and documtllled 
CjU3lity. For more in!onll3!ioo on observed r<lease and 
observed coat>roir.ation, refer 10 the fua sheetS 
Esrablishir.g an Obmvtd RtiLast. Septen-.ber 1995, 

'P89-I-96331~; Esrablishing Areas of Obsuvtd 
Conlaminadon, September 1995. PB9~9633l2; :md 
Establishing /laclcgroundl..evtls, Sept=ber 1995, PB!I+ 
963313. The factor of lluee re;>resenc; rhe minimum 
diffeieote in ~le results that demonsrrnte an mcre.\se 
in colllamil>ant co=tratioo ~bo·;e boclcground levels, 
wi!h reasonable con~. 

Although much oi the analytical daia used for i<knri!ying 
""observed release are gecua~ed under EPA's CLP, 
this fact sheet applies to all data reg.roless of the source 
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f vf che d.'ll:a (non-CLP daia}. EPA procedure-~ n:quire 
lh2t CLP aoz.lytia.l data be reviewed, or valid&d by 
EPA or lhlrd p.my reviewers, to eruute !he data are of 
b>wo alld documented quality :md !hat the 
determination bed~ in a dala validation report lha: 
il<:<'Ompanics !he analytical n=lts. BlUed on !his data 
va!i<hrioa. CLP <!.31.1 :!.-e cl:ossified intO three c:arego:ies: 
(I) da12 for which all qualhy oaotrol (QC) rcquitemeniS 
bz':e passed cxmtnct-requi.-..1 ao::eptan.ce aiteria: (2) 
dota for which 31 least one QC reqWrerno:nt b3$ not nxt 
i!!:l:q>~ ctiu:ria; acd (3} data for which most or all 
qc requite""'nl.S hl!Ve notrr.e< ao::ep!A!ll:C criteria. D:ua 
in the fi_rst caregOI)' typic:ally a!'e not 'JI'olilied. Data in 
thl: acx•nd «~cgory arc often qualified wilh a "J~ 

qualifier and, as discussed in this fact sheet, ate usually 
usable for HRS pwpos.!i. Dill io the third category ere 
usually qualified by •n 'R• qu:Uifier o.nd a"' not usable 
for HRS pwposes. 

Whether data a.-c pla<:ell intO the second or third 
c.tegory is da:cmlDcd by the amount of bi2s a.uociated 
w:th t1ll! analytiu.l resuiiS. Dllla validation eV2luarcs 
bioses resulting ftoro.laborarory analytiea1 deftclcneics or 
$ample mattices to detennine whether the data are 
u~able. Bizs indic.l!cs IJ!..at lhe reponed =tt:!rioa is 
either higher or lower than the tru' concentration, tllld 
L~e d.ttt v.tlid>!ioo repon ld.odfics the dimc1Jon of the 
bias or if the bias is urJcnown. 

'Dte EPA CLP also seiS minimum quaotitarioo limits for 
all aoJ!~'t!S; the Contraa Required Qu.aolitatioo Limit 
(CRQL) for O!laniC =lytes md the Contract Required 
Detection limi; (CRDL) for inorganic an2lytes. For 
H RS purposes 2:1d for ('lis fal:t sheet, the tenn CRQL 
rr·fm to both the oamract required quantitation limit !Uld 
tlle eoa:m-: «q'JL-..1 lkte<:tion limir. (40 CFR P"-'1 300. 
App. A). The CRQLs are substance specific levels that 
a CLP lallora:ory ID'JSI be able to routinely zr.d r'Cliably 
<!~teet ln sp«ific sample matrices (i.e., soU, wau:r, 
Sl>C!imeru). Tl:e CRQLs are usually set above most 
iJJStnrrr.e.•u dei<:Ctioo limits (!Du) 3lld method deteetioo 
limits (M'DLs). 

CONSIDERATIOKS FOR NON-CLli' DATA 

P.ecaus! various laboratcnies and illllllytical methods may 
be uso;! tO ~e.-clop non.CLP data, the foLlowing list 
p ovidt!s the general information sufficient ro~ 
<ieterminillg ~er noc-CLP dl!a arc US<!ble for HRS 
r-urpos:s. 

2 

(I) Identification of the trJ!".hod \:sed for m3!ysis. 
Methods include RCRA tru!thods, SW-846, EPA 
methods, etc. 

(2) Qualit; control {QC) d:ua. Cbccl:: cad! llll!thod of 
"''lalysis to cle<ennir.e if specific QC requirementS 
are defmed. If not, =:~ out another n:-elhod. 

(l) lnsti'Wll<:l!·gc:nera:ed data !.beets for sample results. 
These d:lla sheers would be the equivalent or for.n 
I's In CLP data. 

{4) MDLs ar.d s:unple quanlitalion linlits (SQu). The 
:!lUI.lytical method should provide the MDL. The 
SQL is an odjusttd M.DL using S31"-'f>le sp<ci& 
tne.'lSurcmtnts such 3S percent otoisrure :md 
weight. 

(5) D3ta villdntion repon. 

USE OF BIASED QUALIFIED DATA 

In the pan, all qualified ci3ta 112\'C been isuppropriaely 
perceived by some people as d:ua of low confi<lence or 
poor quality ar..d 112ve not boen used for HRS e\'2luatioo. 
With c:o.n:ful wessmenc oi the oarurc of the analytic.ol 
bill= or QC deficiencies in the ~~ on a ast-by<asc 
bouis, qualified cU!ta can reprc~ent an additional r:sou.rce 
of data for cs:ab!Ulllng an cbsetved relwe. Further, the 
D.C. Disuict Court of Appeals in 1996-uph::ld EPA's 
we-by-ase approoch to assess dala quality. In 
reviewing tl>: = of qualified chta to identifjl a:J 

observed re!.,se, the Court staled thaJ if there a.-e 
derider::dcs in the dota, • ... the approprizr.e n:spollSC is 
to review the deficiencies on a 'case-by-case basis' to 
dete:miu thdr ~ on 'usability of the t!2la. •• Tl:e 
Coun also staled wltlt regards to data quality !haJ, 
• ... EPA docs not face • SWldard of absolute 
perfectioo. ... Ralher, ills swutenly required to'llssure, 
to the ma.'<imum extent f2asible, that it 'accurately 
asse= the relative degree of risk' posed by sites" 
Board of llegmts oftht University of Washington, etc.!., 
v. EPA . No. 95-1324. slip op. a: 8-10 (D.C. Cit. bne 
25, 1996). 

As discussed In thl3 fact shce~. the application of 
adjusttnO'lt (i!C'.Ors to • J" qwlified d.ala can serve ._. n 
management decision tool to "•<\lust", or take into 
l!CCQunt, the analytiea1 llllCertaioty In the data indlc.t<:d 
by the qualifl::r, thereby .rr,zldng qualified du.a usable for 
!iRS evaluation. Tbe use of adjustmmt factOI1i to 
accocrn for tile larga uncenainly in •J• qualified d.ala is 
a conservarive approadt enabliog a quantir<tive 
compi!rison of the data for use ln dOCU!It<l!ling an 
observed release. lt should b·: noted 1M the usc of 

iil;OOJ 
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,.jjllSU!lOnt factors only adc!rtsses analytical variability 
anti does not ta.~e into llrolunt ··~iliti-..s which r=; be 
innxlw:cd during field sampling. Sol!lC guidelines for 
u.siog the odjustment fnctor ~ppro:ldi <re ~ in 
E'bibit 1. 

CLP QA/QC PROCEDURES 

C!.P quzlificrs aie applied to analytical data based on the 
re.ults of 112rio:lS Quality Assun:cce!Quality COO!n)l 
(QAIQC) procedures used at the laborntory. EPA 
a!lllytical !D.:ltods use a nl!ll1ber of QA/QC =cllanisms 
during sa~nple annly;is in order to ll.lsess qualiiativc and 
quanlitadvc accuncy (Conmw l.Dbororory Program 
Sr,uemenr of Wolk for Inorganic Analyses, Document 
N•>. D.}.102.0; Contract Loborarory Program SrOJenll!r.t 
oj Work/or Ortanlc Analyus, Dcxument No. Ol.MI.S; 
Q:1aliry Assurance!Quariry Control Sal'r'.p!es, 
Eltvlronmental Response Tea."!! Quallty Assurance 
Tt:Chnio-..al lnform.alion -BuUelin; Test Met!o.IXis for 
Evahlo.Jing Solid Waste (SW-846): Physical ar.d 
Chel'r'JC11 Meihods, Document No. SW-8~6). To assess 
daJ. quality, toe laboratory uses ro.auiJI spikes, mmi.\ 
spike dupli~es, lobomory control samples, SUITOgares, 
blanks, labonto1}' dupliea!u, and quarterly blilld 
p~rrormance evaluation (PE) lWllples. lbe Agency 
assumes that if biases arc found in the QA/QC samples, 
tbe field sample concentrations may also be biased. 

SarrogaJes aze chcrnically 5imilar to the :!l'.alytes of 
ir.!erest. They ar:: zdd:d or "spik<d" at a kcown 
e<l!ltentration into the field sample~ before rJtalysis. 
Also, selected rorgot a:wytes ;ue "spik~· ioro samples 
21 a specified frequeo..'")l to assess poteotial inlerfereuces 
from !he san:plc Ill'!!rix. These =pies art ca!Jcd 
rrtallix spikes. Comparison of the kDown coo=tr.tion 
of lllc swrog..teS and DJa!Iix spikes with thdr atrua1 
onolytical rcsult.s reflects the analytical accuracy. 
BeutiSe t« surrogotes are expected to beha\'e s!mllarly 
tu the rarger enalytes, they m:ty indicate bias cawed by 
iutcrftn::Dees iroro the S3mple roa!rl<:es. Thes: types of 
imerfcrooces froru the S<!lllple matrix arc icnown as 
nwru effects (Cl.P NOJioJUJl Functional Guidelines for 
liwrganic DQJa Rtvi<W, Publication 9240.1·0Hll; a.P 
Nctional Functiol'.lll G.lidtlines for Organic Do/a 
}!MtK', Publication 9240.1.05; Test MetJ-.Dds for 
Evalu!lling Solid Waste (SW-846): Physical an.d 
Chemical Mt!ltods, DoeumeaL No. SW·846). 

l .abotucny CO<llro! sampl:s are zero blinci san:ples whicll 
corualn kDown coru:e.'\lt'ations of specific amlytes and a!'e 

analyzed in the same batcll as field Sil.lllpld. Their 
results ue ~ to ~ labor..rory XC'un..')'. Blanks 
are ruW)'Zeri to de~ aoy e.\t=ous conwninatioo 
introdu~ed either in the field or L~ the WloraJory. 

Laboratory dl!plicates are etttcd w~ O"..t san:plo 
undergoes two scpara:e analyses. The duplicar.e =ll< 
are compared to determine labo~OI)' precision. 
Quarterly blind PE Sil.lllp!es are siiiglc blind sa:nples th2l 
evaluate the laboratory's copability of perform!Dg the 
specified :!J:.3lytical pm!OCOI. 

CLP and ot«r EPA analytical m<thods inc!ud.: 
s;>ecifieations for ~U!ble a.o.al)'le ld.entlilc;;rioo, target 
analyt£S, aod min.im!lm and ma<imum F<re<n! n!I:Overy 
of the QAIQC compounds. Dat> arc validated :;:xording 
ro guide!iM.s which set pe:furmaz:« crli«la for 
insrrumeOJ calibmion, ;malyte identiflc:cion, ar.d 
identifica-.ion =I recovety ofQA/QC compow:ds (G.P 
StcrtemenJ of Worl: and SW-846). The Narional 
Funaitmt:l Glllde/iMs for Data Rt>i~, wed in EPA 
vallcl<rtion, were designed for the == of data 
g~ ur.der the CLP orpnic :u:d inorganic 
analytical protocols (CLP Sla:etnLnl of Worr.; NatioMI 
Functional Guidtliiii!.Sfor Data Rniew). The guidelines 
do no1 preclude the valil!adoa of field. aJ:d other oon
CLP da:ta. Tnus, liWI)' El'A Regions haVe 2!so adapted 
the National FtmcrioNII Guidelints for Dara RMew 10 

va!!dale r.on-CLP d.au. Data which do no1 llleel the 
guidelines' perform>!lce c;riterla are qi!Jlificd to indiea:t 
bi;u or QAIQC delicie;,clcs. The d.lt> v3lid21ion ropon 
UlU~Jiy exp!ai:u why th: data v.-ere qualified ud 
indicares the di:cetion of bias wbeo il can be detennln:d. 
Validated da~a lha! ue 001 qualifi:d a.-e considered 
unbi:Jsed and can be used 31 their r<i)Oncd n·.uncrical 
value for HRS evaluation. 

QUALIFIER DEFINmOKS 

Most .EPA validation guiddius use the data qua1ifu:rs 
pneseotcd in Exhibit 2 (G.P Nl11ional FuncrioMl 
GJidtfmes for Dala RcvirN). Other <;ualifcn besides 
these u>ay be in use; the validalion report should always 
be checked for the e.xact list of qtuEfiers :llld their 
rneacings. 

lt should be emphasized that not meeting or.e or SO!I'.t of 
!he contn>c:t n:quircd QA/QC acccpw= criteria Is oftml 
an indicruion that t« sample MS difficult to ..-.alyzt, oot 
thJ!I there is low conJld:nce In ~ analysis (i.e .. the 
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EXHIBIT 1 
GUIDELINES FOR THE USE OF ADJUSTMENT FACTORS 

.. The use of adjusuru:m f:>:tors identified in tb.is fxt sheet ls a ~cmem tool for ~'e optional use of • I" 
qualified d2la generated u:ldcr CLP or other 30c= of cbla 1o doc:wnetu :111 obsuved rel=e. 

.. Adji!Sled qualified data should be ~sed in oonjUl!crion "'ith non.qualified dJua o.nenever possible . 

• EPA maintains a ··worst sitos fim" policy for placil!g sites on the l\'PL (llddilior.aJ O.J/dQ;ce on 'Wom 
. SiJes• and •NPL Caliber Sires ' Ul a;s/.sl i11 SACM lmplememarlon, OSWER Dir<cth·e 9320.2-07) . 

• EPA Regions should use adjusoneot f~ctors wilb discretion on a case-by-<ase basis :mll sl!ou!d alw•ys 
carefully consider the use of qualliied da1a in borderlli:e c=. 

• Re-sampling Mdlor reanalysis Ill:lY be \varran!fd if qualified dam do not appear adequa~ 1o docu=t 111 
observed release. 

• EPA Regioas ""-'Y subM.trute higher edjllS!lllt.nt r.ctc<S b:>scd en do<:ullltnted, ju.stifi:lb!e reasons but may 
r:ever use e lower edjUStment factor val~. 

• Truo •djustmeQI f~no should only be applied to analytes listed lo the !>bles. These ;;.Cjum=t factors 
should not be imerpolatcd or e.ur.pola<.cl to d""-:lop factors for :!.'Ul}~es !101 lb"ted in the t.ablt4. 

• Tne adjust~r.au factors "Jlply oo.ly to "1" qualifted da1a above the CRQL. 

• Detection below tb~ CRQL is treated as non·qua~:tifiablo for FIRS purposes . 

• •UJ• data may be U5ed under snict ci!CWt1.SI:rr.ces llS expWI!ed in thls focc shett . 

• The adjUS!mcnt factors only apply to biased "J" qll>lificd daxa, not 10 cxher •J• q-J.ilified data_· 

• The ndjustmeru f=o do not i!f>?lY to "N", •NJ•. or •Jl. • qll>liRed data. These data can not be used to 
document "" observed release for HRS purposes. 

illW)'$U is "u:xl<r conuol" and C3l! beadequ!!efur HRS 
decision tru!-'<in&). Ofien • J". •u •. ;md • Ul" qualified 
d.ua ial! into this .:21egozy. 

lt:Vels. If the release S3lllple con<:eru:ruion is above lhls 
levd, :u specified in the HRS. ao observed releast t:lll 
be establisr.ed. The quantl!arion limit for that an.nlyte 
could be u.<ed as a ~m b&ekgrour.d C0!1Caltr2.1ion 
if a more coasef\alive backgro.md le•1et S.."e1ll.S 

appropriate. 
1 here are inslanccs when qu:illfied data caonllt be used 
sinte the unccnainty of the results is U!llcnowu. For 
e<arnple, violations of labora!oty inSUllmi!t:lt calibrndon 
a:ld runlng mjllin:.1lellts, 21ld gros. violations of holding 
times refl..:t the possibility chat tlle results are of 
unknown quality (i.e., the analysis !.s "out ofeoo!rol"). 
Most often tb= data would be qualified with an •R• or 
an • N" (oot usable for HRS purposeS). 

USING "U" QUALIFIED DATA 

The ·u· qualifier simply means that the reported 
conantrarion of the :malyte was at or below the CRQL
!Mre C3l! be confrdeco:e th:!! the true c:o=nttatioa Is aJ 

Cor below tbe quntultation limit. Therefo~ •u• 
<tualificd data can be used for es:ablishing brlgrowui 

4 

USING "J" QUALIFIED DATA 

/u disc:ussed previolllly, 301lll' • 1" qlllllified da!a can be 
used in esublishing :m obsen·ed rd=e if th.e uncertainly 
in the ~ v:llu<S is ~. Quallfied d:ua 
sllould always be carefully ex>mloed by th.e Regions to 
detencine tht r~ for qu.ilification before ~e in 
HRS evalualion. Re-samplinz •.ndlor re-analysis may be 
Wllrti!ll!cd if qualified dau only na..pn.ally documeru :m 
oooervcd release. Wh~ver possible, qualified dm 
should be ustd in coojU!ICtion with non·qualified data. 

~005 
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As ~ribed in Exhibit 2, • J" qualified data !n<ficata 
that bias bas been det<etcd in the' sample ana!yili. and 
ald1ouab the analyt: is derlllitively p::c~nt, tbe reported 
concentntian u an e:.~. Dtper.<llilg on the reasons 
anU the direalon Of biM, with the us: of oojustment 
(actors , • r qmllfied data can represe~:r d..ala of l<nown 
anJ doctmtrn;ed quality sufficient for 1= in est•blishin3 
an observed release and observed cont:unin.ation unde.r 
tbt.: HRS. 

Ui>1NG "UJ" QUALIFIED DATA 

A combiner ion of !he •u· l!l'.d • J" quclil!ers indica~ 
tln !he reported value may not =~ repm;ent the 
con~ntratioo necessary to positively detect the anal)te in 
th~ $81Dpk Under limited conditio:u, ~uJ" <rJa!ified 
dota can be used to rep:=! b«:kgrou:Jd conc:crur.!tioru 
when cstabllsbing an observed r-leasc. These conditions 
ar.:: in.<t>n= when there ls c:onfidmcc tlut the 
b~ckgmund coneentr:ll.ioo ls not detectable 2bove the 
C.RQL, the baclcground cor.ccn!Iation is biucd bigh, and 
tho ~lc rne=r<lll.cnl. esl2hlishing 1M observed 
release equals or exceeds Llu: CRQL. 

DIRECTIO:"l OF Blo\.5 IN "J" QUALIFIED DATA 

lt L< important to understand the dirwion oi bia. 
.,$0clol0d with • J" quali.fic:d d31a before using L~ d..aJa 
t<> docum:nt ~'l obse<Ved rcle.ue. Qu3lificd dab may 
h:rve blgb, low, or unknown bi.'IS. A low bias means 
lh3! w reported coru:cntration is IJl()St lilieJy an 
IL1detestima!e of !he trUe cor.c<:lllnlion. For CX2D!Jlle, 
d:.!!a may be biased low wbe.1 sample b.ol<llilg times for 
V•Ji atile organic co!t!poUJlds (VOCs) a.TC n:odera!ely 
c.~ or wbm n:rove:y or QNQC compocnds u 
s!gnH\c:antly less tiLl'' the a=!llll. introduced into !he 
s:unple. Low surrogate recovery would al.so indiC1lle a 
luw bias. A high bi2S = ~e ~rtc:d oollt"C:Iltl""alion 
L' most likcly 3ll oveceSlimate of the true cen=tra!ion. 
For example, data m.."'j be binsc:d high w~ reeovtry of 
QNQC co!l'.pounds is significantly hl&l'.et than the 
arnoont in the s=le. A bias is Wlknowo when it is 
hnpossible to =r1.ain wbelha the ooocenu2lion is an 
cverestima!e or an undcrutilnalt. Fo' cxilmjl!c, an 
unknown bias could n:sult when sumlgatc recoveries 
exceed method =very criteria and m;Urix spllcdmatrix 
spike duplica!c compounds = below =thad ~very 
criteria and l"ail lhe relative pen::eru differe.oce (RPD) 
<rite ria In the = sample. 

l)cspit.: the ptc.seDIX of bias in reported conccntra!ioru, 
t·enain qualified dab may be used without the appliea!ioa 

s 

:0 

or adjUSUtlent fu:tors for determining an obs=ed rcl:ase 
under ttrtain circum.stances. The following arc 
e:t.a!llplC$ of using "J" CjU2lified d& wilhout adjustment 
!mnrs: 

• 

• 

Low bias ~ samples an: li.ltcly to be 
uncw...stimares of true C<J~=tions. Jf lhe 
reported Cll<!Centr.tion or a low bias release S3mple 
is lhree ~ above unbiased backgrotmd levels, 
th.ese rele= saOljlles would still mee£ the HRS 
criteria. The true can=atioru "''OUld $!ill be 
three times above the bl!cl<groood level. 

High bias b3ckgrouru! somples are likely to be 
oven:$li=te.s of true concentn>.tions. li che 
:eponed =ratioo of unbiased release samples 
ue lhree times above the reported b.cl:ground 
oon=tration, they would still meer lhe :HRS 
observed release criteria bct!use they would still 
be !hrce limt:s above lhe 1n1e ba::kgmund 
conctntra!ion. 

The Wo\'t e.<arr:ples >how that both low bias "1" 
qualif.ed relea;e s:unples Ill tbeir reported c=mr:uior.s 
and hi~ bios • J • qualified background samples may be 
used at their nponed CXJ<lt::Dtratioos In these siiUZ!ions. 

Higb bi:u release $3lllpies may not be used aJ. their 
reponed eooccnJutioobecaus:: they a.'C ao ov~ 
of true cooeerurations in thls siruation; resa.'!Jllling a:ul/or 
re-:malysiJ of l1.e release samples should be conslderod. 
Tbe uue difier: are in the b_a:c'<grouod :md release 
con::entra~ions =Y be Jess thin llte HRS criteria for 
es!;lbUsillng an oW<:rved release. The reported 
coocentr.ltioo for low bias background concentr.rtioas 
may c-ot be rornp:ued ro rel=e s.unples b<nl!SC ii is 
rr.ost likely 2ll underestimate of background level; the 
releas: s:unple oor.cenJratioo may not signi ficanlly 
exceed t!le aue borckgroo.md c:orux.'ltra!loo. However, in
lieu of n.'-sampling and/or re-;w.lyili, high bi.u release 
elm and low bias b:d:groWld data miy be used with 
adjusan:or f""-""!!tS which COu:petJSate for the prob2l!~e 
uncertal1L)' in tbe myses. 

ADJUSTMENT FACTORS FOR BIASED "J" 
QUALIFIED DATA 

Applying zdjur.mc::lt fu::lors to •r q~~alified data will 
enable EPA to be more confid~at that the ina= in 
contaminant conctntrations between l~e background :md 

@joos 
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I EXHIBIT 2 . 
EPA CLP DATA QUALIFIERS AND THEIR USABILITY FOR DOCUMENTING AN OBSERVED RELEASE i 

Usable· 

'U" The subsumce or :malyte was anruyw! for, but 
r.o quantituble concenlration was found at or 
a!Jove tl!e CRQL (a.P NatiorAII'ltnaioMI 
Guidelbtes for Dola Rt'iiew). 

·.r Tb.e analyte ~'<'aS positively id:atified-tbe 
D3sociated nUII'lt.rical value is the :tpproxirnnw 
concearralloo oi the a.nalyte in the sample. 'Ibe 
• J • qualifier indicates lha: one or u:an: QNQ!:. 
requirem<:'l!t.s bave ~.01 1""' cootract requit-ed 
acceptance criteria, but the i.cstrumentalion was 
functionillg proper!)' clurin& the analysis. For 
e.<ample, a •J• qu.ilifie: may i:ndial.:e tb.tr the 
sample was difficult to analy.zt or lha: the value 
may lay ocu the low cod of the U:u:or range of 
the instrumeru. •r dm a1e coosidtR:d biasai, 
but provid<: defulitive analyte idcnrificadon (CLl' 
National Functional Gui<Uiines for Dara 
R~iew). 

·w· The anillyte was not quaruifiallle a( or above the 
CRQL. In eddirion to not being qu'-l'.ti5able, 
one or mon: QNQC roquire:nenlS have not m<! 
contrnct acctptuc:e criteria (CLP NatioiiDI 
Funct/OI!Q/ Guidelines for Da/a Rtl'i""")· 

release Hlllp!es is due to a release. lbe adlustmcol 
f;caors are aoolied :u "saieJY fwors• to OOm:l<l'.53te Cor 
:utalytical unce · <llo be used 
u ermining an ob<erv •e. Dividing the high 

bias result by an adjus:lll<ll! factor dtOateS ir from the 
high end of the acceptable range rowl!tds a low biAs 
value. Mu!riplymg o low biil5 concentration by a.~ 

adjusuncot factor inflaJ.eS It lQ tl!e high end bf the 
a=Jllab!e ral!ge. 

Tables 1 tluough 4 (pages I I - !8) ptcscnt analyte and 
r~-spec.ific adj~ factors to add!-...ss the 
znalytlcal uncertainty when determining an obsctvtd 
r~= using high biAs release samples and low bias 
l•acl:ground d.a~ The f2Ctors are derived from per=t 
TCX:OVeriC3 of marrix spikes, sunogates, and Wlomol}' 
tontrol =~les in the CL.P A.'l<lytical Rcsulu Da!abase 
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Not Usable 

·N· 111e analysi~ indic2!es the presence of :m anclyte 
for wWch there is presumptive evidence to llL>ke 
a •ccntative icfl:nri6t:ation .. (aP Na:forA! 
F~ncrional Guidelines for DauJ Rtvlti")-

"R'" The sample ruults a.'l: rejec!:d due to serious 
d<:ficicacies in the ability to analy.zt lhe sample 
and ~Met QC criteria. The presence or aO!eocc 
of tile ana.'vte am nO! be verified and the result . . 
bas been rejecc.d. A Silll1jlle result m:I)' be 
quallfied with 1111 "R" qualifier when the 
insu".unem did not remain "in control• or the 
stabilily or sensitivity of the iruaument were nor 
roolnt.aincl during tile ao:o.lysi.s (Cl.P NtJiioMI 
Funcrior.al Guid•lines for DaJa Review). 

"NJ" Thr: analysis indicates th~ p~eru:e of !he 
analyte tbat has been "tmtatively id<:olified' and 
tl:e associated numerical value represents its 
ll?PfUXUna!O CO!IO:tltr.otioll (ClJ' NaJior.al 
F•mcriorwl Guidelines for Data Review). 

' 

(CARD) from Janunry 1991 tO March 1996. A total of 
32,447 samples were reviewed for vola:ile organic 
analyte$; 32,913 samples for semivola:ile organic 
analytes; 59,508 samples for pesticides/PCB an3lytcs; 
and 5,954 s=ples for inorganic :malytes. 

The =ge of CARD data for each 3!131yte mcludes 97 
pc=r. of all pcnxnt recoveries in the database, 
rlli='t!ing QU!)iers. Toe adjustm:nt bclors a."' ratios of 
pcra:nt reco'ny values a: the 98.5 and 1.5 petttruilcs. 
The rnllos generally sbow a oonsi.u:nt pa11em. 

AdjWlmCIIt fac~ors bave been detcrmi!led for 211 malyres 
in the C1..P Ti!Iget Compound List (org&lic an:o.lytes) ond 
Target Analy-..c: List (morganic analytes). A tiered 
:tpproadl was used to derive the orgm!c 2djusu1Xlll 
fa:tars. If a\oilloblc, pcrceat tecovt:r!es ior suzrott!es 

!i!i 00 i 
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·.vc:-e elU!lllioed first, followed by matrix spilce 
=veries. Whe=~ both rna..-ix spike and surrogase data 
were avail3b!e for !he sa= a!'.alyte, the larger 
ldjusUl'.ent faaor (repr=liog more e.mero.e high aod 
low pen:eot recoveries) wu 'U$ed. Laboratory conuol 
s:unples were used 10 calculate lhe inorganic adjus!mem 
Furors. Quanecly b!U;d sample data were not used 10 
d<te&:mine adjumnecr: n= because of ihe small d:ua 
set available. A default adjustment factor of 10 was 
uS\ld for l!rullyte5 when pett:eot recovery data were 
unl\·aila':lle. 

The oojusar.e:u factors do not correct the blaso:l sample 
conccn!Iadon to its 1:1\le voluc. Scdt a •correction" is 
not possible. CARD d3tA do not differeoliate and 
qllwify indiv:d:mJ sources of •'2riation. Instead. the 
r.u io of perccruile used to d..-velop the adj=.mem C=n 
represerus n "worst-case'" sceo.a;,.-io. The :~djust:ment 

fouors eilher inflate the background values to the hlgb 
end of the range or defiate 1hc !!:leas: data to the low 
end. Therefore, adjll.S<tru:nt factors C011lj)e!1.1.1tc or adjwt 
for the apparent >.'ulytical variabil.ily when comparing a 
hlgh bios volue to a low bias valu~ (see Exhibit 3). 

USING THE AilJ'tJSIJ'>ffi!,'T FACTORS 

11\is section of lhe fact sheet demoustrmes how the 
adjustment fa::tors em be used with ·r qualified data 
for HRS scoring pu~s toc\udiog doc=tation and 
d.:tection limit issues. 

DOCll=nunion Reaulre;ru:ntJ for Usc ofOualifi<d D•u 
When !.>Sing "I" qualified d.a!a 10 detennine an ob~ed 
rt'lease, inclua a diSCIISSiOD of "1" quolifiers from the 
d.ua valld>tion report and cite it as a rtfere.nce in the site 
a<Sessmem report or HRS doc=zarion record. If 
adjll$tiTceJ\1 fi!CtOIS a.'l! a lied to "1" qllolilied dato, 

...-:::::::!!ie~ cue fact sheet. These steps will 
c._e;-= rba1 the direcnon o w IS dOCW!li:Dted and will 

demonstrate how lhe bia..<es have b«n adjusted. 

~inn limit Restrictions~ :;;;t=nt faaors may only 2pli!ied to • J• qualined 
cua with eoncentratiocs above the CLP CRQL for 
crganics or CRDL for inorganks. • r qualified dab 
with conccntr.lrions below the CRQL eon not be used to 
cocum:nt M observed relea>e except as specified in the 
rrevious seclior. mtiUed ·using ·ur Qu.>li6ed Data:• 

Ml!licztion of fr.gors 
IW!ibir 3 shows bow to opply the factOrs to· J' quolified 
darn. Multiply low bias background •a.'Dple results by 
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the a:uJyte.specific wjurux:ent factor or lhc default factor 
of 10 when zn azulyte~ific adjuslmtllt f2.1:tor is cor 
available. The resulting new bad::ground value 
eff<cdvely becomes a high bios ''alee that may bo wed 
10 determine ill\ observed release. Divide b.igh bias 
releose sample data by tb: .nulyt.e-SJ"'cilic adjusaunt 
factor or tile dcfaulr factor of 10 when an 3!1!!yte· 
~tic adjUStlU!\1 f:!dOr is not available. The resulting 
new rei= sample VFluc effectively 'becomes a low bias 
value WI nray be used io determine an o'osc.rved release. 

No!e: High bils backgruund d3:a, lou.· bi.as rele!!e d3!a, 
and llllblased datB mliY be used at their reported 
CO£Centra.Iions. 

Note: Adjusted rele<se and b:ll:kground v:alues niust still 
meet llRS aitcria (e.g., "'lea;e concentration must b: 
1\! l=t three ti= above backgrou.ad Je,'d) to dttermine 
an observed release. 

Exallm!;s Using Tricllloroetheoe ja Soil and Water 
J. RLlease waur sample is ttr.biastd, background 

,.'(II a SOII!{JI<! is unbiased bur all da!tJ are qualified 
><ith a ·r due to an conmic1ual /aborarory e"or 
r.ot analytical trrtn, 

Bllrlcground sample value: 12 pgfL (J) no biru 
Release sample value: 40 pg!L (J) tW bias 

The CRQL for tricltloroethene is 10 pg/Kg for soil acd 
I 0 pgfL fer wa:er. 

In this ex:unple, it was deternilited tb:u the qualilicatiol\ 
of the dau is DOt rela!ed to bias in -the reported 
concentruloos. Thus, use of adjustmet!l factors is not 
needed zr.d an observed release is established if all other 
criterU are mtt . 

2. Rtltase j(}j/ sr:vnplt data is biaud [qw, background 
soil sarr.plt tfma is billStd high. 

B;,ckground sampie v>Ju:: 12 pg/Kg (J) high bias 
Release sample value: 40 pg/Kg (J} law bias 

In thi• CXllDlJ'I<, lbo dlteaion of bias indicateS !hot the 
= release volUt: may be hlgher and lhe true 
background va!ue m;;y be lower than the reported 
values. In any eveut, the "'less.e sample concuur.uion 
still ex=ds badcgrow;xl by morr: tb:m thn:e tiiD<s, so 21! 

obS<.'tVed release is established . provided 811 other lffiS 
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EXHIBIT 3 
USE OF ADJUSTMENT FACTORS FOR • J" QUALIFIED DATA 

Type of Sample Type of Bias 

Background No Bias 
Sample 

Low BillS 

Hiih Bias 

Unknown Bia! 

Releli.So No Bias 
Sample 

Low Bin$ 

High Bias 

Ualcnowu Bias 

aiteria ue m:<r. Use o? the 2.djus!mtnt r.aon is oot 
DJ:eded. 

3. Releau soil sample data Is Ullbiaud, background 
soil stuqJle is biastd low. 

Bi!dcgrourul sample value: 12 p.g/Kg (J) will bias 
Rei= sample value: 30 p.g/Kg no bios 

lulitis e;wnpte, !he true ba:::kgrolll!d value i.s wum<d to 
l>! less lhan the reported value: however, an observed. 
n:lcasc may Slil! be possible. To USt ~ datlto emblish 
an observed release, multiply the bi!dcground sample 
data \'iluc by the adjmtmeru factor given for 
trichloroethene in soil (2.LI). No adJU$tn:e!U faaor is 
noeded for tho release sample. 

New background sample value: 
(12 pg,'Kg) ll {2.11) = 'J.j,'32 p.g/Kg (1) high bias 

lbe release nmpte conC:cnttation docs n01 =' 01' 

exceed the ru:w background level by thn:e times, so an 
e>bseMd release is not established. 

+. R<la:u waur sample data is biastd high, 
bcckgrour.d linter sample d:;Ia Is ur.biastd. 

Backgrowxl sample value: 15 p.g/L no bios 
_Helease sample value: 70 p.g/L (J) high bias 

In this example, the true rei= value may be lower 
rhan the reported value; toov.-ever, "" obser.·cd release 

Action Required 

Noue: Use coru:enl12lion wilhouc factor 

Multiply concentralion by fwar 

None: U~: conccnlrZiion without factor 

Multiply con=cr.uion by bctor 

Noac: U5e caru:elllmion withow factor 

None: Us~ cancentration wilhoUl factor 

Divide coccenrralion by f2e1or 

Divide coDCtttntion by factor 
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may still be pcmible. To use the dala to establish an 
observt:d release, divide the rei= .sample by the 
2.djustmecl factor for trichloroethene in wac.r (1.66). 
No edjusrmem fwor is oo:ded- for tile bul:grouru! 
Sl!lllple. 

New relwe ~tple value: 
(70 p.g/L) + (1.66) ~ 42.17 pg/L (J) lmv bias 

The n<IV relea!e sample coocentr3lion does nor meet or 
exceed !he bad(grllund level by Ibm: times, so :m 
obscrv<:d rekase is not eSiablishro. 

' 
.5. Reltase soil sample data hat unkn01m bias. 

bad<grour.d soil sample dOIQ fom ur.knomr blar. 

The following example is tile rr.ost e>no.s<:l'':uive 
approzch to using adjunment fnetors "O.ith qualified cla1a. 

Daek,around sample nluc: 20 pg/Kg (J} unkr.owr.bios 
Release sample value: 3'J.jp.g/Kg(J)wlknawnbias 

In this example, it is not p<>ssible to deccrrninc from the 
repor.ed valuos it an obrerved relea5e is possible. To 
use tl:-e data 10 osrablish a.o observed release, divide the 
relcas: sample value :md multiply ~ background 
sample vruu: by the ;;djuslnlent facto: gl ... en for 
tricbloroethene i.D soil (2.11). 

Kew release sample value: 
(325 p.g/Kg) + {2.11) e 15-4.03 pyt{g (1) WN bills 

Q;oo; 
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New b:!.ckground sampk valoe: 
(2(• pg.'Kg) x (2.11) = 42.2 pg/Kg (J) high bias 

The new release .ample is ru least three times !he new 
~I!Dd coccentralion, so lll1 ob~·ed release Is 
established, pro\ided .n O'.her HRS criteria are rr..et. 

ISSUES WITII TilE L\SE OF THE A.DJUSTMENT 
FACTOR APPROACH 

Some is:.-ues were rai.<ed regarding the l!ppliwion of 
aqjustment !actocs to qualified data during the Agez>:y's 
in:eflllll review process. 

One Issue is tb.al "J • qualifiers are l!.dded to analytical 
re;ults for many reasons lh:u may or may not have an 
effect on the ecomcy 2lld prccisl.on of Ill¢ analytical 
re;ulc. The applicntion of lUl adjuscment f~or to "J" 
qualified data in wbich bias \s not affwed could be 
ccons:c!ered overly ~!live. 

All quclified da:a shoulJ! be carefully evaluated 10 

dt:tmnine if the dal!l are biased. Bas~ oo the r-..asons 
fer bias, the use of ao adjUStrlletlt iaClor should only be 
considered as a m.anageroea~ tool lhat provldes a qulc:k 
screening of the data for site assessment, nora means for 
C<ltrccting the biased value to n true value. Application 
of adjusar,eot fu10rs an: in~nded for use wilh qu.ilified 
d;ua n:ported o< or llbove the CRQL o.nd ra.>y x::ot be 
applicable 10 data which arc qualified but technically 
snWld. AS Staled (l<CVious!y, quallfied dBia should 
a1 ways be can:fully reviewed oo a case·by<:~Se basis 
prior to use in HRS evalualioa. 

Another issue is !he validity of "to• as a default 
aJjUSlment fuwr. A default adjustlillellt factor of 10 was 
a policy decision based on tbo range of edjustn'.:ru 
fac.totl and an i.odust.ry approoch. The default was 
chosen in order 10 axounr for the !!!.ldmum variability 
regardless or tht: di=tion of the bU... Thuefore, !U 
default value of .JQ is generally considered 10 be a 
conservative adjustment f~or. EPA reviewed lhe use 
<'f !he default V2!uc of 10 ond detetmined.lhat dW v21ue 
VIas oonserv;uive. 

Hven li use of the adjustment fa::tors are soao:!ime.s 
<•verly conserv2live, this approacllls preferable 10 not 
using the d.at.aat ~1. EPA maintains il •worst sites fint" 
J>Oiicy that oaly the sites considered ll'lOSt hannful to 
human health and/or the environment should be listed. 
J:PA CXlllSiders the use of i!llj\ISIIn<Tit factors appropriate 
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as a management deciston 1001. However, di!=don \s 
t:ee(kd wbt:ll t-pplying adjustmfnt f!A:totl. · The use of 
adjusttl'..ec.t iac<ors may x::ot be appropriote in all cases. 

USE OF OTHER ADJ'USTMENT FAC1'0RS 

EPA Regions !Tl3Y substirutc h.igher, but nevcr lower, 
adjusnncnt factor values for the ones li.sted In this fact 
'beet on~ ease-by<a~e ~is wheo techaically justified. 
For example, other adjustment factors may be applied to 
conform will! site-opccif!C Dzu Qualirl Objectives 
(DQOs)orwith Reglol:cl Staoda!d OperoingPro~ut'C$ 
(SOPs) (Data Quallry Objectives Prows for Superfund, 
l'l:blit2lioa 9355.9~1). 

S\Jli.1MA.RY 

EPA Regions mould not autonutlcallr diswd "J" 
qualified data for site as~ssmeo! pu~. However, 
site-specific data unbili:y cle{ermb.uioas I!I!Y result iD 
it not being us.."ll. 

D:ua qualified under the EPA's CLP or from oUter 
sources of validated dm ro3y be~ 10 demonsuru.e an 
observed rctca.<c if eeitain measu!e$ are ta.<en to ensure 
llw the bias of the data qualifier i£ adjwtcd using the 
factor approath specified in 1his fact sheet. This fact 
sheet provides a manageaxat decision tool for rnakl.ng 
qualified data us.W!e for cloc:ulunting aa OOsclved 
reteose. The llllalyte and rnmix-spedfic l!djusunot~t 
fac:on provided in T :!hle.s I througb 4 of this fact sheet 
pr=t thoe rojusarem factor.. 

n.e 5tope of this faa ~ is limited 10 the situations 
descrii>ed in Elhibit 1. The use of qualified analytical 
drua l'ithout the adjustment filCtOrs presented ia this fact 
sheet is limit«!. High<: •djunment factotl may be 
subsliruted by EPA Regions on a case-by-case ba.ti:s 
when tectulicalJy justified by s\ie.specific OQOs or 
SOPs. 
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TABLE 1 
FACTORS FOR VOLATILE ORGANIC ANAL YTES 

SOIL MATRIX WATER MATRIX 

Numbor of 
VOLAnLE CARO Numbar ol 
ORGANIC Sample• CARD Sample• 

ANALYTES Re\'iewed Faetot Reviewed Factor 

1,1,1·TR!CHLOROETHANE ·- 10.0 - 10.0 

1,1,2,l-11ITRACHLOROETHA.'IE - l 10.0 - 10.0 

1,1,2· f!UCHLOROETHANE - !0.0 - ' 10.0 

1,1-D!CilLOROETHANE - 10.0 -- 10.0 

1,1·D!CiiLOROETHENE 7,03! 2.7! 5,015 2.35 

I ,2-DICHLOROETHA!'-fE-04 
. 

32,446 1.52 25,516 1.38 

I ,2-D!CHl.OROETHENE (TOTAL) - 10.0 - 10.0 

1,2-D ICHLOP.OPROP ANE - lO.O - 10.0 

2-BUTA!\0::-IE - 10.0 - 10.0 

2-HFXANONE - 10.0 - 10.0 

4-METIIYL-2-PENTANONE - 10.0 ... 10.0 

ACETO:-IE ·- 10.0 - 10.0 

BENZE.'ffi 7.024 1.9'1 .. 5.001 1.64 

BROMCID1CHLOROMETHANE - 10.0 - 10.0 

BROMOFOR..VI •..• 10.0 - 10.0 

BRO~OFLUOROBENZE\E 32.~4-1 1.7 25,518 1.26 

BRO:v!OMETHANE - 10.0 ·- 10.0 

CARBON DISULFIDE - 10.0 - 10.0 

11 

56 01 1 



:o ~OlJ 

.. 

TABLE 1 
FACTORS FOR VOLATILE ORGANIC ANALYTES 

SOIL MATRIX WATER MATRIX 

Number of 
. VOLATILE CARD Number of 

ORGANIC Samples CARD Samplas 
ANALYTES Rovlewed Factor Reviewed Factor 

CARB0:-1 TE1RACHLORIDE ·- 10.0 - 10.0 

CHI:.OROBENZENE 7.018 2.0 s:o1s 1.54 . 
CHLOROETHA.!'IE - !0.0 - 10.0 

OlLOR.OFORM - 10.0 - 10.0 

CHLOR.OMETHA.NE ... 10.0 - 10.0 

CIS.1.3·D1CHLOROPROP1'-\IE. - 10.0 - 10.0 

DmR0~10CHLOROMETHANE - 10.0 - 10.0 

EH£YlJ3ENZENE - 10.0 - 10.0 

ME11WLENE CHLORIDE -· 10.0 - 10.0 

STYRENE - 10.0 - 10.0 

TETF'.ACHLOROETHENE - 10.0 - 10.0 

TOU:E:-IE-08 32,447 1.63 2.5,526 1.21 

TR.A."'S·1,3-DICHLOROPROPEji,"E - 10.0 - 10.0 

TRlCHJ.OROETHENE 6,988 2.11 4,938 1.66 

VINYL CHLORIDE - 10.0 - 10.0 

XYI...El"E (TOTAL} - 10.0 - 10.0 
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TABLE 2 
FACTORS FOR SEMIVOLATILE ORGANIC ANALYTES 

SOIL MATRIX WATER MATRIX 

SEMIVOLATILE Number of CARD 
ORGANIC Number of CARD Samples 

ANALYTES Samples Re.iewed Factor Reviewed Factor 

I ,2,4~1'RICHLOROBE..'(ZENE 6,792 4.83 4.605 3.71 

1.2·DIC11LOROBENZENE·D4 32,8-18 4 .22 21.506 3.0 

I ,3-0iCHLOROBtNZENE - 10.0 -· 10.0 

I .4·DICJ U.OROBENZENE 6,796 6.0 4,599 ' 3.85 

2;2'-0XYBIS(I·Cffi.OROPROPANE) - 10.0 - 10.0 

2,4,6-TRIBROMOPHENOL 32,605 9.38 21.509 3.57 

2,4,5· TRJOU . .OROPHENOL . - 10.0 - 10.0 

2.4.~ TllJCHLOROPHENOL - 10.0 ·- 10.0 

2,4-0ICRLOROPHENOL 10.0 
. 10.0 -· -

2.4-DIM ETHYLPHENOL ~ !0.0 -· 10.0 

2,4-0INITROPHENOL -· 10.0 -· 10.0 

2,4-0L'IITROTOU.JENE 6,798 4.88 4,623 3.52 

2,6-DINITROTOLUENE - !0.0 - 10.0 

2·Cll LORONAPHTHALENE - 10.0 ' - 10.0 

2-CH LCIROPHENOL-D4 32,798 4.08 21,506 2.92 

2-FLUOROBIPH.ENYL 32,913 3.38 21,532 2.84 

2·FLUORPHENOL n,781 5.05 21,511 3.34 

2-MliTI fYlNAPHTI!ALENE - 10.0 - 10.0 

2·MET1 fYLPHEI\OL - 10.0 - 10.0 

2-1\iCROANlLINE ·- 10.0 - 10.0 

2·NHROPHENOL - 10.0 - 10.0 

3,3 '·DK!Hl.DROBENZID!NE - 10.0 ·- 10.0 

3-Nli'ROANIUNE -· 10.0 ·- 10.0 

4,6·ll!N!TR0·2·METHYLPHENOL -· 10.0 - 10.0 

4-BRO:.tOPHEKYL·PHENYl.ETHER !0.0 - !0.0 
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TABLE2 

FACTORS FOR SEMIVOLATILE ORGANIC ANAL YTES 

SO IL MATRIX WATER MATRIX 

SEMIVOLATILE Number of CARD 
ORGANIC Number of CARD Samples 

ANALYTES Samples Roviewed Factor Reviewed Factor 

4-CHl.OK0-3-METHYLPHENOL 6,7l5 6.'26 4,609 4.46 

4-CHLOROANILINB -- 10.0 - 10.0 

4-CHI.OROPHENYL-PHEJ\'YLETHER - 10.0 - 10.0 

I 
4-METHYLPHENOL - 10.0 - • 10.0 

4-NITROANILlNE - 10.0 - 10.0 

4-NlTROPHENOL 6,627 9.33 4,586 5.96 

ACENAPHTHENE 6,773 4.68 4,600 3.63 

ACENAPH1HYLENE - 10.0 -- 10.0 

ANTHRACENE - 10.0 - 10.0 

BENZO(A)ANTHRAC&\IE - 10.0 --- 10.0 

BE:-IZO<:A)PYRENE - 10.0 -- 10.0 

BENZO(B)FLUOR-.o.NTIIEI\'E - 10.0 - 10.0 

BENZO~G.H, I)PERYLENE. -- 10.0 - 10.0 

BENZO(K)FLUORAN1REl-IE - 10.0 .· -- 10.0 

BIS(2 -CHLOROETHOXY)ME:IHA. >.;E - 10.0 - 10.0 

BIS(2-CRLOROE11fYL)ETHER - 10.0 - 10.0 

DlS(1·El'tlYLHEXYL)PHTHALA TE -- 10.0 -- 10.0 

BUTYLBENZ'ftPHTHALA TE - 10.0 - 10.0 

CARBAZOLE - 10.0 - 10.0 

CHRYSENE - 10.0 - 10.0 

Dl-1\-B UTYLPHTHALA TE. - 10.0 - 10.0 

DI-1\-0CTYLPHTHALO. TE - 10.0 ·- 10.0 

Dffil:.r-.'Z(A,H)AN'JHRACE.NE - 10.0 - 10.0 

OIBI;NZ.OFURAN -- !0.0 -· 10.0 

DIE'IllYLPHTHALATE - 10.0 -· 10.0 

14 
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TABLE2 
FACTORS FOR SEMIVOLATILE ORGANIC ANALYTES 

SOIL MATRIX WATER MATRIX 

SEMIVOLATlLE Number ol CARD 
ORGANIC Number of CARD Samples 

ANALYTES Somples Reviewed Factor A a viewed Factor 

l 
D~TRYLPHTHALATE - 10.0 - 10.0 

PLUORJ\1-ITHENE - 10.0 - 10.0 

FLUOREI\'E - 10.0 -· 10.0 

HEXACHLOROBENZENE - 10.0 - 10.0 

HE.XACHLOROBUT ADIENE - 10.0 ·- 10.0 

H'EXACHLOROCYCLOPE.'IT A DIE.'ffi - 10.0 - 10.0 

HEXACHLOROETHANE . - 10.0 - 10.0 

L'\OENO(l,'2,1-CD)PYRENE - JO.O - 10.0 

!SOPHORONE - 10.0 - 10.0 

N.NTf"ROSO.DI·N-PROPYl.A.l\11NE 6,125 4.92 4,513 4.0 

N·NTrROSODIPHENYLA.\I.IJ'."'E(1) - 10.0 - 10.0 

N APJITHA.LENE - 10.0 - 10.0 

NITROBENZENE·D5 32,867 3.96 21,533 2.73 

PEN1'ACHLOROPHENOL 6,597 72.5 
' 

4,550 10.12 

PH ENA 1-<"THREN E - 10.0 - 10.0 

PHENOJ..,.05 32,855 3.85 21,489 3.53 

PYRENE 6,543 U.86 4,612 5 .67 

TERI'HENYL-014 32,899 4.35 21,541 6.32 
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'I TABLE 3 

I FACTORS FOR PESTICIDES/PCB ANALYTES 

~OIL MATRIX ::::> WATER MATRIX 

Number of 
VOLATILE CARD Number of 
ORGANIC Samples CARD Samples 

ANA1.YTES Reviewed Foetor ReViewed Foetor 

4,4'-DDJ> - 10.0 -- 10.0 

4,4'-DDE - 10.0 -· 10.0 

4,4' ·DDT 5,343 12.82 3,850 7.14 I 
ALDRn< S,S26 (j5.2v 3,829 6.63 

ALPRA·BHC ·- 10.0 - 10.0 

ALPHA·OILOROANE - 10.0 - 10.0 

AROCUJR-1016 - 10.0 - 10.0 

AROCLOR-1221 ... 10.0 ... 10.0 

AROCLOR-1232 - · 10.0 ... 10.0 

AROC~R-1242 - 10.0 - 10.0 

ARO•:LOR-1248 - 10.0 - 10.0 

AROCLOR-1254 - 10.0 -- 10.0 

AROCLOR-1260 - 10.0 - 10.0 I 
BETA·E-HC - . 10.0 - 10.0 

DEC.\CHLOROBIPHENYL S7,315 17.79 33,592 10.0 

DEL"Co\-llHC - 10.0 - 10.0 

DI:El..OIUN 5,539 11.93 3,861 4.87 

56 016 



1 
TABLE3 

FACTORS FOR PESTICIDES/PCB ANALYTES 
\ -

SOIL MATRIX WATER MATRIX 

Number of 
VOLATILE CARD Number of 
ORGANIC Samples CARD Samples 

ANALYTES Reviewed Factor R'ovicwed Factor 

ENDCJS\ILFAN I - 10.0 - 10.0 

ENIX>SULFAN U - 10.0 - 10.0 

E.NDOSIJLFAN SULFATE - 10.0 - 10.0 

END !UN 5,521 14.13 3,8.50 5.33 

E!'ffiRIN ALDEHYDE -· 10.0 - 10.0 

E'ffiltQI/ KETONE - 10.0 - 10.0 
. 

GAMM.A·BHC (UNDANE) 5,545 11.79 3,832 10.0 

OAMMA·CHLORDANE -· 10.0 -· 10.0 

HEP'J'At:liLOR 5.548 7.88 3,836 5.26 

HEPl'ACHLOR EPOXIDE - 10.0 ... 10.0 

METHC,XYCHLOR - · 10.0 - 10.0 

TETl'..ACHl.ORO-M·XYLENE 59,508 8.5 33,787 5.29 

lroHPRENE - 10.0 - 10.0 
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TABLE4 
FACTORS FOR INORGANIC ANALYTES 

c SOIL MATRIX) WATER MATRIX 

Number of - Number of 
CARD CARD 

INORGANIC Somples Samples 
ANALYTES Reviewed Factor Reviewed Factor 

ALU?Iill.'UM 5387 1.66 6208 1.30 . 
ANTNONY 5392 1.98 6170 1.27 

ARSENIC 5675 1.74 6303 1.35 

BARIUM 5360 3.99 6201 1.25 
-

BERYUJUM .n99 1.28 6208 1.25 

CAD:-.ilVM 538.S 1.41 6166 1.29 

CALCIUM 5383 1.28 6201 1.24 

CHROMrtJM 5389 ( 1.29) 6210 1.30 
'--

COBI\J..;t 5392 1.25 6212 1.27 

COPPER 5394 • 1.22 6205 1.25 
. 

CYA."'IU)E 3281 1.55 225 1.36 

1RON 5391 1.>4 6216 1.27 

LEAD 5982 1.44 6384 1.31 
.. 

MACO.'IIESIUM 5397 1.23 6210 1.24 

t.W:G."-NESE 5395 1.24 6214 1.28 

MEII.C11RY :5954 1.83 256 1.50 

NICKI!i.. 5400 ].35 6210 1.29 

POTASSTUM 3874 17.49 6175 1.24 

SEWN COM 5620 2.38 6278 1.41 

SfL\'Elt 5392 1.74 6215 1.42 

SODIUM 5024 25.43 6195 1.26 

THALLIUM 5621 1.86 6253 1.37 

VANADIUivl 5393 1.34 6212 1.25 

ZINC 5404 l.SO 6224 1.29 
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